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Application Papers 
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DETAILED ACTION 

Claim Objections 

Claim 10 is objected to because of the following informalities: 
In claim 10, line 5, the term "said bulk semiconductor substrate" should be 
corrected to read, "said bulk silicon monocrvstalline substrate". 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to w^ich said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-5, 10, 12-15 and 44-45 and 48-49 are rejected under 35 U.S.C. 103(a) - 
as being unpatentable over Sugiyama et al. (US 2003/0227036) in view of Yeo et al. 
(US 2005/0035415). 

Regarding claim 1 , Sugiyama et al. discloses in figure 2 a semiconductor device 
comprising: 

a semiconductor body 30 (para [0075], line 4) on a semiconductor substrate 10, 
the semiconductor body having a top surface and laterally opposite sidewalls; 

a semiconductor capping layer 40 (para [0075], line 6) formed on the top surface 
and on the sidewalls of said semiconductor body; 
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a gate dielectric layer 70 (para [0076], line 3) formed on said semiconductor 
capping layer on said top surface and on said sidewalls of said semiconductor body; 

a gate electrode 80 (para [0076], line 1 ) having a pair of laterally opposite 
sidewalls formed on and around said gate dielectric layer; 

a pair of source/drain regions 50, 60 (para [0076], line 6) formed in said 
semiconductor body on opposite sides of said gate electrode. 

It is noted that element 40 is construed as "capping layer" since it constitutes a 
similar structure and functions as the claimed capping layer. 

Sugiyama et al. does not disclose a semiconductor body on an active region of a 
bulk semiconductor substrate and an isolation region on said bulk semiconductor 
substrate, said isolation region adjacent to said active region. However, Yeo discloses 
in figure 3 a semiconductor body 134 on an active region of a bulk semiconductor 
substrate 132 and an isolation region 136 on said bulk semiconductor substrate, said 
isolation region adjacent to said active region. See paragraph [0032]. 

In view of such teaching, it would have been obvious at the time of the present 
invention to modify Sugiyama et al. by including a semiconductor body on an active 
region of a bulk semiconductor substrate and an isolation region on said bulk 
semiconductor substrate, said isolation region adjacent to said active region in order to 
electrically separate the gate from the semiconductor substrate and to scale the device 
at a significantly reduced cost due to the cheaper bulk silicon substrate (para [0012], 
lines 3-7, Yeo). 
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Regarding claim 2, Sugiyama et al. discloses in figure 2 said capping layer 40 
has a tensile stress. Applicant teaches, "a single crystalline silicon film formed on a 
silicon germanium alloy semiconductor body 208 will cause the single crystalline silicon 
film to have a tensile stress" (para [0017] of the instant application). Sugiyama teaches 
the capping layer 40 is a silicon layer (para [0075]) formed on a silicon germanium alloy 
semiconductor body 30 (para [0075]). Therefore, the capping layer 40 inherently has a 
tensile stress. 

Regarding claim 3, Sugiyama et al. discloses in figure 2 the semiconductor- 
capping layer has greater tensile stress on the sidewalls of the semiconductor body 
than on the top surface of the semiconductor body. Applicant teaches, "the silicon 
capping layer formed on the sidewalls 322 of the silicon germanium alloy will witness a 
substantial tensile stress and a lower but significant tensile strain on the top surface 319 
of the silicon germanium alloy" (para [0043]). Sugiyama teaches that the capping layer 
40 is a silicon layer (para [0075]) formed on a silicon germanium alloy semiconductor 
body 30 (para [0075]). Therefore, the semiconductor-capping layer inherently has 
greater tensile stress on the sidewalls of the semiconductor body than on the top 
surface of the semiconductor body. 

Regarding claim 4, Sugiyama et al. discloses the source/drain regions are n type 
conductivity (para [0066]). 
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Regarding claim 5, Sugiyama et al. discloses the semiconductor substrate is a 
silicon substrate (para [0089]), wherein the semiconductor body is a silicon germanium 
alloy (para [0075]) and wherein the capping layer is a silicon film (para [0075]). 

Regarding claim 10, Sugiyama et al. discloses in figure 2 a semiconductor device 
comprising: 

a silicon germanium body 30 (para [0075], line 4) formed on a semiconductor 
substrate 10, said silicon germanium body having a top surface and a pair of laterally 
opposite sidewalls; 

a silicon film 40 (para [0075], line 6) formed on said top surface and on said 
sidewalls of said silicon germanium body; 

a gate dielectric layer 70 formed on said silicon film on said top surface of said 
silicon germanium body and on said silicon film on said sidewalls of said silicon 
germanium body; 

a gate electrode 80 having a pair of laterally opposite sidewalls formed on and 
around said gate dielectric layer; 

a pair of source/drain regions 50, 60 formed in said silicon germanium body 30 
on opposite sides of said gate electrode. 

Sugiyama et al. discloses a silicon Germanium body on a semiconductor 
substrate 10, not on an active region of a bulk silicon monocrystalline substrate and an 
isolation region on said bulk silicon monocrystalline substrate, said isolation region 
adjacent to said active region and adjacent to a portion of said body as recited in claim 
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10. However, Yeo discloses in figure 3 a semiconductor body 134 on an active region of 
a bulk silicon monocrystalline substrate 132 and an isolation region 136 on said bulk 
silicon monocrystalline substrate, said isolation region adjacent to said active region and 
adjacent to a portion of said body. See paragraph [0032]. 

In view of such teaching. It would have been obvious at the time of the present 
invention to modify Sugiyama et al. by including a body on an active region of a bulk 
silicon monocrystalline substrate and an isolation region on said bulk silicon 
monocrystalline substrate, said isolation region adjacent to said active region and 
adjacent to a portion of said body in order to electrically separate the gate from the 
semiconductor substrate and to scale the device at a significantly reduced cost because 
of the cheaper bulk silicon substrate (para [0012], lines 3-7, Yeo). 

Regarding claim 12, Sugiyama et al. discloses on figure 2 the silicon film 40 has 
a thickness between 50-300A (para [0102]). 

Regarding claim 13, Sugiyama et al. discloses on figure 2 the silicon germanium 
alloy comprises between 5-40% of germanium (para [0067]). 

Regarding claim 14, Sugiyama et al. discloses on figure 22 the silicon 
germanium alloy comprises between 15-25% of germanium (para [0067]). 
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Regarding claim 15, Sugiyama et al. discloses that the source/drain regions are n 
type conductivity (para [0066]). 

Regarding claim 44, similar to claim 1 above Sugiyama et al. discloses in figure 2 
substantially all the structure set forth in claim 44. Sugiyama et al. further discloses the 
semiconductor body 30 is formed of SiGe (para 0075], line 4), which has a different 
lattice constant than said semiconductor substrate 10 formed of silicon (para [0072], 
lines 5-6). 

Sugiyama et al. does not disclose a semiconductor body on an active region of a 
bulk semiconductor substrate and an isolation region on said bulk semiconductor 
substrate, said isolation region adjacent to said active region. However, Yeo discloses 
in figure 3 a semiconductor body 134 on an active region of a bulk semiconductor 
substrate 132 and an isolation region 136 on said bulk semiconductor substrate, said 
isolation region adjacent to said active region. See paragraph [0032]. 

In view of such teaching, it would have been obvious at the time of the present 
invention to modify Sugiyama et al. by including a semiconductor body on an active 
region of a bulk semiconductor substrate and an isolation region on said bulk 
semiconductor substrate, said isolation region adjacent to said active region in order to 
electrically separate the gate from the semiconductor substrate and to scale the device 
at a significantly reduced cost because of the cheaper bulk silicon substrate (para 
[0012], lines 3-7, Yeo). 
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Regarding claim 45, it is assumed that the semiconductor body formed of SiGe 
(para [0075], line 4), which has a lattice constant larger than the lattice constant of the 
bulk semiconductor substrate formed of silicon (para [0003], line 8, Liu). 

Regarding claim 48, it is assumed that the semiconductor-capping layer 40 
formed of silicon (para [0075], line 6, Sugiyama et a!.), which has a lattice constant 
smaller than that of the semiconductor body 30 formed of SiGe (para [0075], line 4, 
Sugiyama et al.). 

Regarding claim 49, Yeo discloses the bulk semiconductor substrate is a silicon 
substrate (para [0031], lines 9-10), wherein Sugiyama et al. discloses said 
semiconductor body 30 is a silicon germanium (para [0075], line 4) and the capping 
layer 40 is a silicon film (para [0075], lines 5-6). 

Claims 6-9, 16-19, 46-47 and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sugiyama et al. and Yeo in view of Liu (US 2004/0195624). 

Regarding claims 6, 9,16 and 50, applicant teaches in para [0017], "a single 
crystalline silicon capping layer 210 formed on a silicon carbon alloy semiconductor 
body 208 will cause the single crystalline silicon film 210 to have a compressive stress". 
Sugiyama et al. teaches the capping layer 40 is a silicon layer (para [0075]), lines 5-6) 
formed on a silicon germanium (SiGe) alloy semiconductor body 30 (para [0075], line 
4), not on a silicon carbon (SiC) allov bodv . However, Liu et al. teaches in (para [0010]) 
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either SiGe or SiC can be alternatively used as an alloy body Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the present invention to 
modify Sugiyama et al. and Yeo by including a silicon carbon alloy semiconductor body 
since the examiner takes Office Notice of the equivalence of SiGe and SiC for their use 
in a semiconductor body and the selection of any of these known equivalents would be 
within the level of ordinary skill in the art. 

Regarding claim 7, Sugiyama et al. and Liu et al together disclose the 
semiconductor-capping layer has a greater compressive stress on the sidewalls than on 
the top surface of the semiconductor body. Note that Sugiyama et al. and Liu et al. 
together disclose a silicon capping layer is formed on a silicon carbon body, and it is 
assumed that a silicon capping layer formed on a silicon carbon body inherently 
constitutes this feature. 

Regarding claim 8, Sugiyama et al. discloses the semiconductor substrate is a 
silicon substrate (para [0089]), wherein the capping layer is a silicon film (para [0075]), 
and Liu et al. discloses in (para [0010]) the semiconductor body comprises a silicon 
carbon alloy. 

Regarding claims 17 and 18, Sugiyama et al. discloses the silicon film 40 has a 
thickness between 50-300A (para [0102], lines 6-7). 



Application/Control Number: 10/816,31 1 Page 10 

Art Unit: 2815 

Regarding claim 19, Sugiyama et aL disclose the source/drain regions are p type 
(para [0077]). Note that Sugiyama teaches this structure can be manufactured for both 
p and n channel MISFETs (para [0077]). 

Regarding claim 46, it is assumed that the semiconductor body formed of SiC will 
have a lattice constant smaller than that of the bulk semiconductor substrate formed of 
silicon, and Liu et al. teaches in para [0010] the semiconductor body is formed of SiC. 

Regarding claim 47, it is assumed that the semiconductor-capping layer 40 
formed of silicon (para [0075], lines 5-6, Sugiyama et al.) will have a lattice constant 
larger than that of the semiconductor body when the semiconductor body is formed of 
SiC, and Liu et al, teaches in para [0010] the semiconductor body is formed of SiC. 

Allowable Subject Matter 

Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claims 43 and 51 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: The reference (s) of record do not teach or suggest, either singularly or in 
combination at least the limitation of ''said silicon film formed thicker on the top surface 
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of said silicon gennanlum body than on the sidewalls of said silicon germanium body" 
for claims 1 1 and 43, "said semiconductor capping layer is thicker on the top surface of 
said semiconductor body than on the sidewalls of said semiconductor body" for claim 
51. 

Response to Arguments 
Applicant's arguments with respect to claims 1-10, 12-19 and 44-50 have been 
considered but are moot in view of the new ground(s) of rejection. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Conclusion 



Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571 ) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571 ) 273-8300 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JN 

March 3, 2006. 




KENNETH PARKER 
SUPERVISORY PATENT EXAMINER 



